Sphingomyelin breakdown in T cells: role in activation, effector functions and immunoregulation.
Host T cell activation, a key step in obtaining adaptive immunity against pathogens, is initiated by the binding of the T cell receptor to a foreign antigenic peptide presented by the major histocompatibility complex on the surface of an antigen-presenting cell and, consequently, formation of an immunological synapse. Within the immunological synapse, the engagement of the T cell receptor in cooperation with simultaneous ligation of co-stimulatory molecules induces a precisely organized cascade of signaling events and pathways that regulate clonal expansion and differentiation of naïve T cells into effector T cells contributing to pathogen clearance. The biochemical changes that underlie T cell activation and differentiation, however, not only involve proteins but also lipids. In particular, catabolic cleavage of sphingomyelin generating ceramide can substantially influence functional responses in cells of the immune system. Changes in sphingomyelin and ceramide content have been reported to directly impact on membrane physiology, thus modifying signal transmission and interfering with diverse aspects of T cell activity. In this review we will focus on sphingomyelin breakdown/ceramide generation in T cells with regard to their function and development of T cell-mediated immunity.